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SH NHo N H 2 N H 1 dentate ligand coordinating either through sulfur or nitrogen atom. A study of the infra-red spectra of l-amidino-2-thiourea and its metal complexes is ex pected to give some information on these possibilities.
Experim ental l-Amidino-2-thiourea (ATU) and dithiobiuret (DTB) were prepared and purified according to the method presented by K u r z e r 7. Metal complexes of 1-amidino-2-thiourea were prepared according to the published procedures 8_10.
Infra-red absorption spectra in the range 4000 -650 cm-1 were determined using a Perkin-Elmer Model 21 recording spectrophotometer and KBr wafers of sam ples. Absorption spectra of mulled solids were ob tained with a Cary Model 14 recording spectrophoto meter as described in the literature u .
Results and Discussion
The observed infra-red absorption frequencies of l-amidino-2-thiourea and its metal complexes are listed in Table 1. Tentative assignments have been made by  analogy to related compounds such as urea 12, amidinourea 13, biuret14, thiourea 2~6, oxamide 15 and succinimide16 and are summarized in Table 1 . In case of the copper (II), nickel (II), cadmium (II), manganese-(II), and palladium (II) complexes the *'(CS) vibra tions of the ligand around 730 and 835 cm-1 were found to be missing, which suggests the presence of M-S bonds in these complexes. The v(CN) vibration of the ligand at 1480 cm-1 is lower in copper(II), nickel (II), manganese (II), and palladium (II) com plexes but is almost unaffected in the cadmium (II) complex. The b(NH2) and C = NH vibrations of ATU around 1620 cm-1 is absent in copper (II), nickel (II), manganese (II), and palladium (II) complexes but is present in the cadmium (II) complex. These results suggest that the ligand behaves as sulfur and nitrogen coordinated bidentate ligand in case of copper (H ), nickel (II), manganese (II), and palladium (II) chelates. In the cadmium (II) complex the ligand behaves as an unidentate ligand coordinated through sulfur atom as originally suggested 10. It may be mentioned in this context that biuret also coordinates to the cadmium atom as a monodentate ligand through one amide oxy gen atom 17.
R a y and coworkers originally suggested the struc ture 4 for the nickel (II) complex of ATU on the basis of colour and its reaction with alkali8. The nickel(II) complex of ATU remains unaffected in boiling alkali solution unlike the other metallic complexes which give metal sulfides under this condition, and this led the authors to believe that the nickel (II) complex is two-N-bonded (structure 4). But infra-red spectra of [Ni(ATU)2] clearly suggest the presence of M-S bond in the complex. To verify this point the nickel (II) chelate of dithiobiuret (5) was prepared and its infra-red spectra are recorded along with the infra-red spectra of the ligand dithiobiuret. A recent X-ray study of bis (dithiobiuret) nickel (II) has demonstrated that the complex is two-Sbonded18a. We found that the infra-red spectra of these two ligands and their nickel (II) complexes are very similar with the expected difference in having some extra bands in [Ni(DTB)2] (see Tables 1 and 2 This above comparison led us to believe that the nickel(II) complex of l-amidino-2-thiourea is S-bonded (structure 6). Furthermore we noticed that bis (dithio The author is indebted to Dr. J. D as for his assistance in recording some of the infra-red spectra. He wishes to express his sincerest thanks to Professor S. K. S id d h a n t a for his encouragement.
